L ow back pain (LBP) is a complex and a multidimensional condition resulting in approximately $100 to $200 billion per year in costs for the United States. 1 It is particularly common among US military veterans, with 60% of Department of Veterans Affairs (VA) primary care patients reporting chronic pain that significantly affects self-rated health, functional status, and self-reported quality of health care; of these, about 60% specifically report having LBP. 2 Among older adults, LBP is also very common, with prevalence estimates in the general community ranging from 13% to 49% (depending on the definition of LBP and the age range of included participants). 3, 4 As in the civilian population, 5 the prevalence of chronic LBP (CLBP), defined as pain lasting more than 3 months, is rising steadily among veterans, with a 4.8% annual increase from 2000 to 2007 6 ; this rate of increase is higher than those for diagnoses such as diabetes, hypertension, and depression.
Despite current guidelines indicating individuals with CLBP should participate in regular exercise, 7 only 38% of veterans with chronic pain, including CLBP, use exercise to treat their pain. 2 Among older adults, CLBP is associated with declining function over time, independent of other health conditions. 8 This is particularly important because functional decline is associated with many deleterious effects, including changes in cognitive function and mortality. 9, 10 Physical activity (PA) is a simple intervention that can significantly improve physical function among older adults 11 and can be successfully delivered in the home setting. 12 Additionally, cognitive-behavioral therapy approaches, such as cognitive-behavioral therapy for pain (CBT-P), are associated with improved outcomes among individuals with CLBP, 13 have been shown to improve functional outcomes when combined with exercise, 14 and can be flexibly adapted to a wide range of clinical settings.
The use of telecommunication has come to the forefront as a novel method to deliver health care remotely. Older adults, in particular, have the potential to benefit greatly from telecommunication as a way to access medical services from the comfort of their homes. 15 This area, in particular among older adults with CLBP, is greatly understudied. 16 Furthermore, research on exercise and behavioral interventions to treat CLBP in older adults has been very limited. 4, 17 Despite older adults' willingness to engage in self-management programs for pain that include both cognitive and PA components, 18, 19 we are not aware of previous studies that have utilized a home-based telephone-supported delivery approach in this demographic group. In this pilot study, we examined a home-based telephone-supported PA program, alone or in conjunction with telephone-delivered CBT-P, among older adults with CLBP.
Methods

Design Overview and Setting
The Physical Activity for Older Adults with Chronic Low Back Pain (PACe-LBP) study was a single-blind pilot feasibility trial (NCT02327325) reported using the CONSORT extension for randomized pilot studies. 20 Baseline and follow-up assessments were conducted at the Durham VA Health Care System (DVAHCS) by a trained research assistant who was unaware of the research group assignment. The participants and interventionists were aware of the group assignment. Prior to baseline assessment, participants gave informed consent and received a physical examination by a licensed physical therapist. The purpose of this physical therapist examination was to determine if the participant was safe for participating in a home-based exercise program by using a combination of physical strength, balance testing, and clinical judgment. Following baseline measures participants were randomized by use of a computer-generated randomization table programmed into the study tracking database. Participants were randomized with equal allocation to 1 of 3 study arms: a group receiving PA only (PA group), a group receiving PA plus CBT-P (PA + CBT-P group), or a waitlist control group (wait-list group). Approximately 12 weeks later, participants returned to the DVAHCS for follow-up assessments. The 12-week intervention was chosen because this is a reasonable time frame for older adults to experience neuromuscular adaptations and changes in general physical function. 21 We included a control group to account for any general improvement or changes that may be observed in the course of CLBP. Participants were paid $30 for each visit for time and travel.
Participants and Recruitment
Participants were eligible if they self-reported having had lower back pain on most days for greater than 3 months; were sedentary, defined as reporting less than 150 minutes of moderate PA per week; could complete a 10-second semitandem stand and walk about 2.4 meters (8 ft) in 6.0 seconds, to safely complete a home exercise program; reported that they were not satisfied with their current state of functional ability, based on reporting "dissatisfied" with at least 1 aspect of physical function on the Satisfaction With Physical Function Scale 22 ; and could safely participate in the intervention, based on the physical therapist baseline examination and clinical expertise. The exclusion criteria were as follows:
• Unilateral or bilateral sciatica; isolated coccyx pain (based on self-report at screening)
• Dementia, memory loss, or other significant cognitive impairment found in the medical record
• Movement or motor neuron disorders (eg, Parkinson disease, multiple sclerosis, amyotrophic lateral sclerosis)
• Rheumatoid arthritis, fibromyalgia, or other systemic rheumatic disease
• Hospitalization for a stroke, myocardial infarction, heart failure, or coronary artery revascularization in the past 3 months
• Significant hearing impairment without accommodations (must be able to talk on the telephone)
• Psychosis or current, uncontrolled substance abuse disorder The exercise counselor also asked participants, during each phone call, to rate their self-efficacy for completing action plans with a standardized question (ie, "How confident are you that you can complete these action plans, on a scale of 0 to 10, with 0 being not at all confident and 10 being very confident?"). If participants rated their self-efficacy lower than 7, then the exercise counselor recommended they revise their plans so they were more confident they would be able to carry them out. A description of the weekly phone calls and information covered on those calls can be found in the Appendix (A). Adverse events were defined by protocol as any untoward physical or psychological occurrence by participating in research. Potential adverse events were collected only via self-report from the participants to study staff and were reported in accordance with VA institutional review board requirements.
Physical activity program.
Participants randomized to either the PA group or the PA + CBT-P group received written instructions and pictures of exercises. We also provided participants an exercise video called Take Control With Exercise, created by the Arthritis Foundation. At the baseline visit, the physical therapist provided participants with personalized recommendations, guided by baseline assessments, including specification of the specific exercises assigned (eg, starting with a smaller number of exercises at the beginning of the program, easier options for those with more limited function) and duration/ number of repetitions for each exercise. Exercise programs were based on a core set of strengthening and stretching exercises (in addition to regular aerobic activity), which covered major muscle groups and functional tasks. Examples of the choices of exercises are provided in the Appendix (B).
CBT-P intervention. In addition to the previously described PA intervention, participants in the PA + CBT-P group received instruction in CBT-P skills, woven into each telephone-based session with the exercise counselor and with specific application to PA (eg, overcoming pain-related barriers and managing pain associated with activity). This intervention was delivered by the exercise counselor, cross-trained to deliver CBT-P, as we have successfully done previously. 24 Participants received written materials for instruction in each skill, as well as an audio recording to facilitate progressive muscle relaxation. The specific topics included were: activity pacing, breathing relaxation, distraction, progressive muscle relaxation, and cognitive restructuring (Appendix, C).
WL group. Participants in the WL group were instructed to continue with their current lifestyle for the next 12 weeks. They were then given the option to choose the PA-only or PA + CBT-P program following 12-week assessments.
Measures
Primary outcomes. We selected 2 primary outcomes for this study, 1 physical performance test as a direct measure of physical ability and 1 self-reported physical function measure to quantify perceived physical ability. The Timed "Up & Go" Test (TUG) is a test that requires the participants to stand from a standard arm chair, walk 3 meters, and then return to sitting in the same chair. 27 The TUG has demonstrated excellent reliability and correlates well with other standard measures such as gait speed, self-report, and clinical report indices of function and is predictive of those who can safely ambulate. 28 The minimal detectable change for the TUG has been reported at less than 2.0 seconds. 29 The PROMIS Health Assessment Questionnaire 30 is a self-report measure that captures both activities of daily living and instrumental activities of daily living. It consists of 20-items scored on a scale from 1 to 5, with a summed 0-to 100-unit scale.
Secondary outcomes. Roland-Morris Disability
Questionnaire (RMDQ) was used to measure the impact of participants CLBP-specific disability. The RMDQ with the 24-item selfreport questionnaire is reliable, valid 31 and responsive to LBP 32 treatment. The minimal detectable change has been reported to be between 2 and 3 points. 33 The Satisfaction with Physical Function Scale was used to measure participants' overall satisfaction with their current state of physical function. This is a validated 5-item questionnaire that assesses people's satisfaction with their ability to complete basic functional tasks that are often affected by lower extremity osteoarthritis, including stairclimbing, walking, doing housework (light and heavy), lifting and carrying. 22 All items are rated on a 7-point scale ranging from "very dissatisfied" (−3) to "very satisfied" (+3). The Patient-Specific Functional Scale (PSFS) captures specific functional tasks that may be missed on standardized questionnaires. The measure consists of 5 items. Each item is scored from 0 ("unable to perform task") to 10 ("able to complete the activity without difficulty"). 34 The PSFS is reliable, valid, and sensitive to change over time with a minimal detectable change of 2 points when scores are averaged. 34, 35 We also implemented a measure of coping, using the Coping Strategies Questionnaire, the most commonly used measure of coping among individuals with chronic pain, whose measurement properties have been confirmed in people with a variety of pain-related conditions 36, 37 This scale includes 48 items that assess 6 cognitive domains (Catastrophizing, Diverting Attention, Ignoring Sensations, Coping Self-Statements, Reinterpreting Pain Sensations, Praying-Hoping) and 1 behavioral domain (Increasing Behavioral Activities). Each domain includes 6 items, and participants rate the frequency of their use of specific coping strategies on a 7-point Likert scale from 0 ("never do that") to 6 ("always do that"). We analyzed the Coping Strategies Questionnaire without catastrophizing to be consistent with how others examining musculoskeletal conditions have scored this scale in the literature. 38, 39 Participation and feasibility measures. We measured participation as the number of telephone calls completed and feasibility as the number of participants completing the study.
Demographic and clinical character istics and disease burden. Self-reported participant characteristics included age, race/ethnicity, sex, household financial state (with low income defined as self-report of just meeting basic expenses or not having enough to meet basic expenses), education level (college vs less education), work status (disabled vs other [retired, employed part-time, or unemployed]), marital status (married vs single, divorced, widowed, or separated), and body mass index (calculated by height and weight measured at baseline). Burden of CLBP was measured with selected components from the NIH Task Force low back pain minimal dataset. 40 From this data set we characterized low back pain chronicity and pain interference with the 4-item PROMIS 30 pain interference questions, treatment history (surgical, pharmaceutical), and other factors affecting spine health (drug use, demographics).
Data Analysis
Descriptive statistics in the form of means and standard deviations and counts and proportions were used to describe baseline characteristics across study groups. Variables with sparse data across strata were collapsed (ie, employment status and marital status). General linear mixed effects models were fit with baseline and follow-up period outcomes and predictor variables included dummy coded follow-up time effect and indicator variables for the groups interacting with follow-up time. 41 An unstructured covariance matrix was used to account for the within-patient correlation between the baseline and follow-up measures. Observations were not deleted because of missing follow-up data. 42 The estimation procedure for our analytic technique (linear mixed models) implicitly accommodates missingness when related to prior outcome, or to other covariates included in the model 42 (defined as missing at random). Model assumptions were checked using residuals. The Cohen d was calculated as an effect size using the mixedmodel-based variance. Since this was a pilot study with a small sample size, even clinically relevant differences may not be reflected as statistically significant differences (eg, P < .05). Therefore, we focused our interpretation of analysis on effect sizes, The Cohen d, for the 2 intervention groups and evaluation of whether between-group differences reflect a threshold of clinical relevance. A threshold for clinical relevance was judged by whether the change from baseline to follow-up met a minimal detectable change for that measure. 
Role of the Funding Source
Results
The Figure illustrates the CONSORT flow chart of participants from screening to follow-up. We reviewed 696 medical records for eligibility (identified from a data pull of VA electronic medical records, based on ICD codes for inclusion/ exclusion criteria). Of these, 372 (53.4%) were determined to be eligible based on medical record review, and 366 participants were mailed an introductory letter (the remaining 6 were not sent a letter because recruitment goals were met); of these, 305 were screened by phone. The primary reasons for ineligibility at medical record review were: living too far away (n = 135), cognitive impairment (n = 27), serious/terminal illness (n = 12), and other health conditions (n = 44). The primary reasons for refusal during the telephone screening were: too busy (n = 21), not interested (n = 90), or unable to contact (n = 30). The primary reasons for ineligibility during telephone screening were: having isolated coccyx pain (n = 13), no longer having back pain (n = 15), or having chest pains in the past 2 weeks (n = 8). A total of 71 participants were deemed eligible, of which 10 refused to participate. One participant consented but did not pass the physical therapist examination for inclusion in the study because of a rapid onset of foot drop and was referred back to the primary care physician for further examination. A total of 60 older adults were randomized to a treatment group or the WL group. Table 1 describes the baseline demographic and clinical characteristics of the older adult participants enrolled in the study. Table 2 describes the baseline CLBP characteristics of the participants across the 3 arms of the study. No appreciable differences were found in means or proportions between randomized groups.
Feasibility and Acceptability
Overall, n = 50 (83%) of participants completed 12-week follow-up assessments: 19 from the PA group, 16 from the PA + CBT-P group and 15 from the WL group. Because of the small sample size of the study we did not assess predictors of differential withdrawal or drop-out. There were no study-related adverse events. Among all participants who initiated the PA-only or PA + CBT-P program, the average numbers of intervention calls completed (out of a possible total of 13) were 10.0 (SD = 1.46) for the PA group and 8.8 (SD = 2.37) for the PA + CBT-P group. Among participants who did not withdraw before the end of the programs, the average numbers of intervention calls completed were 10.6 for the PA group and 10.4 for the PA + CBT-P group. Table 3 describes the within-and between-group changes for primary and secondary outcomes over 12 weeks by study arm. At 12 weeks, estimated mean TUG scores for the PA group (estimate = −2.94; 95% CI = −6.24 to 0.35) and the PA + CBT-P group (estimate = −3.26; 95% CI = −6.69 to 0.18) were improved compared with those for the WL group, with the point estimates and confidence intervals exceeding clinically relevant improvements. 29 Effect sizes were in the small to medium range for both the PA group (d = −0.28) and the PA + CBT-P group (d = −0.31). There was a small difference in treatment effect, favoring PA over PA + CBT-P. At 12 weeks, estimated mean PROMIS Health Assessment Questionnaire scores for the PA group (estimate = −6.11; 95% CI = −12.85 to 0.64) and the PA + CBT-P group (estimate = −4.10; 95% CI = −11.69 to 3.48) were also improved compared with those for the WL group. The effect size for the PA group was medium (d = −0.64), and for the PA + CBT-P group it was in the small to medium range (d = −0.43), suggesting clinical usefulness in effect. When the PA group was compared with the PA + CBT-P group, the difference in treatment effect favored the PA group (estimate = −2.00; 95% CI = −9.26 to 5.26; d = −0.23). Table 3 also provides within-and between-group differences from baseline to follow-up for secondary outcomes. Participants reported similar improvements over time in Satisfaction with Physical Function regardless of group assignment. Within-group changes on the RMDQ favored the PA and PA + CBT-P groups. A difference in the PA group versus WL group at 12 weeks was found on the RMDQ (estimate = −4.10; 95% CI = −6.85 to −1.34), with a medium to strong effect size (d = −0.78). When the PA group was compared with the PA + CBT-P group, the difference in effect favored the PA group (estimate = −2.10; 95% CI = -4.82 to 0.61; d = −0.43). These differences meet the threshold of clinically relevant improvement. 33 Within-group changes for the PSFS were similar in the PA and PA + CBT-P groups. Clinically relevant improvements were found for both the PA group (estimate = 3.64; 95% CI = -0.69 to 7.96; d = 0.62) and the PA + CBT-P group (estimate = 2.91; 95% CI = −1.55 to 4.98; d = 0.50) compared with the WL group. A small difference in PSFS was found when the 2 intervention groups were compared. The treatment effects for the Coping Strategies Questionnaire without catastrophizing favored the PA group.
Primary Outcomes
Secondary Outcomes
Discussion
The primary purpose of this single-site, pilot randomized trial was to determine the feasibility, acceptability, safety and effects of a home-based telephonesupported home exercise program for older adults with CLBP. Based upon the number of older adult veterans who completed the study, high average number of completed phone calls, and absence of any adverse events, our findings support feasibility, acceptability, and safety. Participants in both intervention groups improved in both physical performance and self-report physical function. These effects were stronger in the PA group than in the WL group, and 
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We found meaningful changes between groups for some of our primary and secondary outcomes, though there were minimal differences between the PA group and the PA + CBT-P group. The medium effect sizes for both primary outcomes suggest efficacy of the intervention approaches and support the value of a larger study. We also found important changes in some of our secondary outcomes, the RMDQ and the PSFS, with differences in scores among the PA group that exceeded the reported clinically relevant changes. 33, 34 The improvements in these in physical function measures are important given the functional deficits among older adults with CLBP. 43, 44 For example, Reid et al 48 found that participants with 4 months of LBP at baseline had declining gait speed, chair stands, and foot tapping over the subsequent 18 months. 45 This suggests that ongoing efforts to increase and maintain physical function are important in this subgroup of older adults, and our intervention approach has potential for widespread delivery to the home setting.
We expected that older adults in the PA + CBT-P arm of the study would have improved scores above the PA group, since CBT-P has a strong evidence base for improving these outcomes in CLBP and other chronic pain conditions. [46] [47] [48] In this study, older adults receiving the CBT-P intervention demonstrated somewhat similar improvements on most outcomes compared with the PA group. Others have also found that CBT-P did not have an additive effect when combined with exercise for work participation, pain disability, or coping. 47 There are possible reasons that we did not observe greater improvements in the functional outcomes with the PA + CBT-P group. First, this study was a pilot study with a small sample size for each arm and may not have had a large enough sample of those participants with inadequate coping skills, who are most likely to benefit from CBT-P.
Second, this group of older adults with CLBP may have responded more favorably if the intervention focused on 1 behavior change at a time. Although our findings suggest that the addition of CBT-P to PA did not confer an additional advantage, we cannot make a firm conclusion given the small sample size of this pilot study. Future studies may consider approaches to increase the intensity of the behavioral intervention with phone calls of greater duration and specific to the CBT-P intervention or further target interventions toward participants with certain characteristics, such as poor coping mechanisms, to ensure an adequate level of potential benefit from behavioral interventions.
An important consideration to the approach of our intervention is that it was delivered primarily in the home setting.
Given the large number of older adult veterans with CLBP, a telephone-supported PA program could be a practical mechanism to improve physical function in this vulnerable group. Our method to utilize an exercise counselor to complement the expertise of a physical therapist may also be of high relevance given the demands for physical therapy in the VA. Our approach of using an exercise counselor and a telephone-based home exercise program may also lower costs in comparison with multiple in-person visits with a physical therapist. Future studies are needed to assess the potential cost effectiveness of this approach versus standard care. In addition, the telephone-based approach may be particularly useful to expand access for more rural VA facilities and for veterans who live greater distances from their VA.
Our study is not without limitations. First, this study was a pilot study and was not powered to detect statistical significance. Second, withdrawal from the CBT-P group was higher than that from the PA group. However, we are unable to quantitatively assess predictors of differential dropout because of our small within-group sample size. Therefore, we are unable to make inferences about whether the intervention component (CBT-P) resulted in dropout. Third, this study was conducted in 1 site and in the VA population. While there are similarities in veterans and civilians with respect to CLBP, the health care process and treatment approach differs from VA site-to-site, as well as between VA and non-VA settings. Therefore, these results may not be generalizable to the civilian population or across the VA health care system.
In this pilot study, we found that a single in-person visit with a physical therapist and a home-based exercise program with telephone support was feasible, safe, and acceptable and produced meaningful improvements in multiple outcomes among older adults with CLBP. These findings are preliminary, and a larger clinical trial is needed to fully assess the effectiveness of the interventions examined in this study.
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